Background: In addition to mortality, Health Related Quality of Life (HRQOL) has increasingly been claimed as an important outcome variable. The aim of this study was to assess HRQOL and independence in activities of daily living (ADL) six months after discharge from an Intensive Care Unit (ICU), and to study its determinants.
Background
Knowledge regarding the quality of life of patients treated in an Intensive Care Unit (ICU) is fundamental for judging the benefits and human costs of intensive care. Assessing patient's quality of life is a complex and often difficult task because the process involves health status and associated variables such as social and familiar relationships, employment and financial status. Health-related quality of life (HRQOL) is now recognized as an important component of outcome evaluation among survivors and can improve the assessment of quality of life [1] . Some authors state that outcome after ICU stay must include HRQOL measurements [2] .
It is important to understand HRQOL in terms of specific ICU populations in order to assess the impact of specific interventions on these patients [3] . Examining non-fatal post-hospital outcomes may enable us to understand the needs and problems of ICU survivors. In recent decades, quality of life outcomes have became an issue of increasing interest because they are relevant to a better knowledge of healthcare expenditure and resource utilization. Post-operative patients are of particular interest owing to the individual risk imposed by the surgical procedure. Also, this subset of patients may differ in important ways from the general ICU population, so a study of them may give a more accurate picture of outcome and quality of life.
A large body of literature has been published in the last few years about quality of life assessment [4, 5] . The study of quality of life may be generic and involving all aspects of HRQOL for a particular disease or group of patients, and several questionnaires have been validated for intensive care patients [6] [7] [8] [9] [10] [11] [12] . Most of the measures that have been used for critical care are multi-item scales; that is, they are made up of several questions or items. Some multiple-item scales provide a total score as well as generating subscales that provide information on particular aspects such as mobility. The Short-Form General Health Survey (SF-36) was developed during the Medical Outcomes Study (MOS) to measure generic health concepts relevant across age, disease and treatment groups [13] . It is a selfcompleted questionnaire covering all aspects of HRQOL [6, 13, 14] . It is a valid instrument for measuring HRQOL. It has been used for post-discharge ICU patients and groups with other diseases, shows good reliability and validity [13, 15] , and is recommended for assessing outcome after critical illness [16] [17] [18] [19] . This questionnaire was culturally adapted to Portuguese and validated in a study by Ferreira [20] .
The ability to care for oneself and live independently has been considered a measure of functional outcome after hospitalization and discharge from intensive care [21] . Functional status refers to the level of involvement in activities and is often used as a synonym for performance in Activities of Daily Living (ADL) [22] . ADL appraisal scales consider functional and instrumental activities. A patient' ability to handle these activities has been assessed by generic or disease-specific measures of physical functional status. Katz's Activities of Daily Living Scale [23] , the Karnofsky Index [24] and Hulter-Asberg' Instrumental Index of Independence in ADL [25] have been investigated in critical care survivors.
The aim of the present study was to assess HRQOL and independence in activities of daily living among patients undergoing scheduled or emergency non-cardiac surgery, six months after discharge from the ICU, and to study its determinants.
Methods
The protocol was approved by our institutional review board, and written consent was obtained from the patients. Post-operative patients aged 18 years or more who underwent scheduled or emergency non-cardiac surgery between October 2004 and July 2005 were eligible. Patients readmitted during the study period were enrolled in relation to the time of their first admission.
The following clinical variables were recorded on admission to the ICU: age, sex, body weight and height, American Society of Anesthesiologists physical status (ASA-PS) ( [26] , emergency or scheduled surgery, and magnitude of surgical procedure as categorized by Kongsayreepong et al. [27] -i.e. major (surgery in which body cavities or major vessels are exposed to ambient temperature, e.g. major abdominal, thoracic, major vascular, thoracic spine surgery with instrumentation, or hip arthroplasty), medium (surgery in which body cavities are exposed to a lesser degree, e.g. appendectomy), and minor (superficial surgery).
For all patients, we also recorded the ICU and hospital LOS and the mortality. A severity of disease score system, the Simplified Acute Physiology Score II (SAPS II), was calculated using standard methods [28] .
To minimize distress to the next of kin, each patient's records were checked on the hospital information system after 6 months to ascertain whether he or she was still alive. A copy of a formal letter was sent to all known survivors accompanied by a return envelope and a validated Portuguese SF-36 self-report form [20, 29] . The questionnaire also assessed the patient' employment and marital status and dependence in ADL tasks. For each patient who did not return the questionnaire and/or for whom telephone contact could not be established, the family doctor and/or the patient's relatives were contacted either to provide the correct address of the patient or to confirm death.
Medical Outcome Survey Short-Form 36 (SF-36)
The survey contains 36 questions that evaluate eight health domains considered to be important for patient well-being and health status. These domains reflect physical health, mental health, and the impact of health on daily functioning. The eight multiple-item domains encompass physical functioning (ten items), social functioning (two items), role limitations caused by physical problems (four items), role limitations caused by emotional problems (three items), mental health (five items), energy and vitality (four items), pain (two items) and general perception of health (five items). There is one further unscaled item about self reported changes in the respondent's health status during the past year. For each item, scores are coded, summed and transformed to a scale from 0 (worst possible health state measured by the questionnaire) to 100 (best possible health state). Scores can be aggregated to measures representing a physical health summary scale (consisting of physical functioning, physical role, pain and general health) and a mental health summary scale (vitality, social functioning, emotional role, and mental health) [6] .
The answers to the question of SF-36 about self reported changes in health status, ("compared to one year ago, how you would rate your health in general now") were dichotomized in better, about the same or worse than one year ago.
Activities of Daily Living (ADL)
Ability to handle personal and instrumental activities of daily living (ADL) was assessed by a questionnaire that evaluates the functional independence of the individual in performing personal activities of daily living (ADLP) and instrumental activities of daily living (ADLI). The ADLP considered were bathing, dressing, going to the toilet, transferring from bed to chair, continence and feeding. The ADLI considered were cleaning, food shopping, public transportation and cooking. This questionnaire was based on Katz' Index of Independence in ADL [22] combined with Hulter Asberg's Instrumental Index of Independence in ADL [30] .
Participants were asked whether they were able to perform each task independently. Answers were categorized into two groups, able or unable to perform each activity and group of activities. Patients were classified by their ability to perform physical and psychosocial ADL and four categories were possible: (a) ADLI and ADLP independent, (b) ADLI dependent but ADLP independent, (c) ADLP dependent but ADLI independent and (d) both ADLP and ADLI dependent.
Employment Status
Patients were asked to classify their employment status as: (a) full-time or part-time; (b) home worker, in lieu of paid employment; (c) unable to work owing to health problems; (d) retired because of age; or (e) unemployed.
Statistical methods
The baseline demographics of the patients studied were compared with those of all surviving patients available for follow-up. Medians and ranges were calculated for the SF-36.
Descriptive analyses of variables were used to summarize data and the Mann-Whitney U test was used to compare continuous variables between two groups of subjects; chisquare or Fischer's exact test were used to compare proportions between two groups of subjects.
Internal consistency was assessed by Cronbach's alpha in each SF-36 domain.
Three multiple logistic regression analyses with a stepwise forward method, an entry criterion of p < 0.05 and a removal criterion of p < 0.1, were performed with independent variables: SAPS II, age, gender, ASA-PS, type and magnitude of surgery, ICU LOS, marital and employment status; as dependent variables changes in health status question, dependency on ADLP and ADLI tasks were considered.
The odds ratio (OR) and its 95% CI were calculated. Data were analyzed using SPSS for Windows version 13.0 (SPSS, Chicago, IL).
Results
During the study period, 375 patients were admitted to the ICU. Sixty-four percent were male, the median age was 66 years (minimum 23, maximum 94), median SAPS II was 21 (range 2-82) and median LOS in the ICU was 1 day. Twenty-five (6.7%) patients died in the ICU and a further 17 (11.2%) died on the ward after discharge from the ICU (table 1) .
Three hundred thirty-three patients were discharged from hospital; 38 (10.1%) died before the 6-month evaluation (21% of global mortality ratio at the time of evaluation). Of the remaining 295 patients, 69 (23%) did not answer the questionnaire but were known to be alive. The characteristics of all patients still alive at 6-month follow-up are presented in table 2. Participating patients (response rate 77%) had a significantly longer hospital LOS than nonparticipants and there were no statistically significant differences between participants and non-participating patients regarding age, sex, Body Mass Index (BMI), ASA-PS, ICU LOS or SAPS II.
Of the 226 participants, 64% were male and the median age was 65 years. Most (54%) were considered ASA-PS III or IV and 85% were submitted to scheduled surgery, 50% to major surgery; the median SAPS II was 20 and only 8% stayed in the ICU for longer than 7 days.
Employment Status
Twenty-four (24%) patients classified themselves as being in full or part-time employment, 13 (6%) as housekeepers and 153 (68%) as retired.
Marital status
Sixty-five (30%) patients were single, divorced or widowed and 155 (70%) were married or unmarried couples living together.
Quality of Life Measures
Overall, 59% stated that their level of health in general was better on the day of testing and 20% considered their level of health in general to be worse at that time than previously (6 months before ICU discharge). There was no statistically significant relationship between the patient's baseline characteristics and a worse self -reported general level of health.
Although all respondents were surgical patients, our hypothesis was that patients could be grouped by characteristics represented by background data variables (gender, age, ASA-PS, BMI, type and magnitude of surgery), data collected during ICU and hospital stay (severity of illness, ICU LOS and hospital LOS) and employment and marital status data collected 6 months after ICU discharge.
Amongst women, there were no statistically significant differences in any domain between the two age groups. In contrast, older men (≥ 65 years), demonstrated significantly better health with respect to the vitality domain than their younger counterparts (table 3) .
There were no differences in any SF-36 domain for either age group. Women had significantly lower scores for bodily pain, general health perception, vitality and social functioning than men. There were no differences in any domain between married patients and unmarried couples living together (table 4) .
ASA-PS showed statistically significant differences in almost all domains: patients classified as ASA-PS III and IV gave worse results than those classified ASA-PS I and II in all domains except bodily pain. There were no statistically significant differences in the median scores for any SF-36 domain regarding magnitude and type of surgery (table 5) .
Patients who stayed in the ICU for more than 7 days had worse scores in all SF-36 domains but statistically significant differences were found only in the role-physical, bodily pain and role-emotional domains. There was no statistical difference between higher SAPS II and worse SF-36 scores except for general health perception. Patients who worked and had employment status had better general health perception (table 6).
Only the SAPS II value was associated with worse current self reported general level of health (compared to one year ago) after adjustment for age, gender, ASA-PS, type and magnitude of surgery, ICU LOS, SAPS II and marital and employment status (table 7) .
The internal reliability of questions in each domain ranged from 0.80 to 0.93.
Six months after discharge from the ICU, 60% and 34% of patients, respectively, were dependent in at least one activity in instrumental and personal ADL. ASA-PS III and IV patients were significantly more dependent in both ADLP and ADLI than ASA-PSI/II patients. Patients in employment were significantly less dependent in ADLP and ADLI. Older patients were more dependent in both groups but the difference was statistically significant only for ADLI. Women were more dependent than men in both groups but the difference was statistically significant only for ADLP. Patients who had been more severely ill at admission to the ICU were also more dependent, but the difference was significant only for ADLP.
There were no significant differences for the other variables in relation to the measured independence in ADLI or ADLP (table 8) .
Older age and higher ASA-PS were significantly associated with greater dependency in ADLI tasks; for ADLP tasks, 
Discussion
A consensus emerging in the literature indicates that mortality and morbidity alone may not be adequate for assessing outcome after surgery [31] [32] [33] . Outcome involving HRQOL is patient focused and denotes interest in the patient's perspectives in evaluating health status. In the present study, HRQOL was evaluated 6 months after ICU discharge. The time for assessing HRQOL in follow-up patients was chosen to minimize drop-outs and took account of previous studies suggesting that health problems leading to ICU admission after 6 months are due to chronic underlying conditions, or to new and unrelated health problems commonly encountered in an elderly population [34, 35] .
Among the patients who completed the questionnaire 6 months after discharge from the ICU, 59% reported feeling better than one year before and 20% reported feeling worse. These findings agree with other reports, using different tools, on patients after ICU discharge [36] .
In the SF-36 domains, younger patients reported greater physical and mental problems. Perception of HRQOL in younger patients may be due to a willingness to accept functional limitations or to differences in expectations among younger patients, as stated in the study by Eddleston et al. [37] . This could also explain why, in our results, younger men had the worst scores in bodily pain, rolephysical, vitality and mental health. Female patients had significantly worse results in bodily pain, general health, vitality and social function. Impairment of HRQOL with age and gender has previously been reported [36] [37] [38] but others have shown no influence of age on HRQOL [39, 40] .
The ICU variables showed that only ASA-PS physical status was able to predict the lower median results in all SF-36 domains except bodily pain; ASA-PS III/IV patients had significantly lower results in all domains. Although ASA-PS was never intended to be a peri-operative risk score, large studies have suggested that a higher ASA-PS score is one of the best predictors of post-operative morbidity [41, 42] .
Consistent with a previous study by Graf et al. [18] , we found that neither age nor type and magnitude of surgery was associated with differences in HRQOL. For severity of disease measured by differences in SAPS II score, statistical significance was found only for the general health domain.
Previous studies have concluded that pre-existing disease has a significant impact on HRQOL [40] and although pre-existing diseases were not included among the variables considered in the present study, the ASA-PS classification indirectly measured this parameter [43] . Ridley et al.
showed that HRQOL scores 6 months after ICU are similar to the pre-ICU scores for patients with pre-existing diseases, but lower in patients suffering acute pathologies [40, 44] . This could also explain why logistic regression analysis showed that only SAPS II -when adjusted for age, gender, ASA, type and magnitude of surgery, ICU LOS, marital and employment status -was associated with a decline in self reported general health status, 6 months after ICU discharge compared to 12 months previously (6 months before ICU discharge).
There is no generally accepted definition of the term 'longterm intensive care'. Because of the markedly skewed distribution of LOS-ICU, no obvious cut-off exists and time periods of ≥ 7 days up to > 30 days have been used to define prolonged ICU stay [45, 46] . For the present study, greater LOS was defined as an ICU stay of more than 7 days. Longer ICU stay had a significant influence only on the role-physical, bodily pain and role-emotional domains of SF-36. Previous studies have suggested that prolonged ICU LOS does not affect HRQOL after ICU [4, [47] [48] [49] .
In a systematic review of quality of life in adult survivors of critical illness, Dowdy et al. [3] refer to six studies in which survivors of elective versus emergency surgical procedures were evaluated [39, [50] [51] [52] [53] . In three of these studies [39, 50, 53] , quality of life of life was worse, and in two [36, 51] , emergency surgical patients had a significantly worse quality of life in a minority of domains. In our study there was no significant association between surgi- A limitation of this study was the lack of data about employment status before ICU admission. Our data indicate that most patients were retired 6 months after discharge from the ICU, in contrast to the study of Cuthbertson et al. [54] , in which fewer than 60% of patients returned to their previous work after discharge from the ICU.
Global results concerning ADL tasks showed that 6 months after discharge from the ICU, 60% of the patients were dependent in at least one activity in ADLI and 34% were dependent in at least one activity in ADLP. In the original studies of Katz [22] and Hulter Asberg [30] the authors' studied dependency on older patients and results showed these patients to be more dependent than the patients that we have studied. By contrast, the patients described in the study of Niskanen et al. [8] , comprised patients admitted to a multidisciplinary ICU and were less dependent.
As in other studies, age, was not a determinant of dependence in ADLP, but patients may still need assistance; and age appears to be determinant of ADLI [55] .
The results of the study of ADL may have been influenced by co-morbidities and concurrent diseases; indeed, ASA-PS III/IV patients were more dependent in ADL, in both the ADLI and ADLP tasks. The logistic regression model (adjusted for age, gender, ASA-PS, SAPS II, type and magnitude of surgery, ICU LOS, marital and employment status) showed that SAPS II correlated significantly with disability in ADLP and ADLI tasks, alone for ADLP tasks and combined with age for ADLI tasks. Higher SAPS II scores and higher LOS appeared not to predict disabilities in ADL 6 months after ICU discharge, which could reflect the burden imposed by acute alterations.
Among the hospital survivors, no patients were lost to 6 months follow-up for the assessment of survival, but 23% were lost for the assessment of quality of life because they did not respond the questionnaire. Although the overall characteristics of the non-respondents at discharge from the ICU were similar to those of the participants, it must be emphasized that a poor quality of life or a high incidence of psychological disturbance at the time of the follow-up survey could have contributed to the nonresponse to the questionnaire and may be seen as a limitation of this study [44, 54] .
Admissions to ICU are not homogeneous, and generalizing findings to all ICU admissions may be misleading since our sample was representative only of a surgical population. The population studied was composed mainly of patients undergoing scheduled surgery, probably already having a reduced quality of life, surgery being performed as an attempt to improve quality of life and survival.
Eighty-five percent of the patients underwent scheduled surgery, and this should be considered when analyzing our data.
Because HRQOL before admission to the ICU appears to be an important determinant of outcome and HRQOL after discharge [56] , another limitation of this study was the absence of any evaluation of HRQOL prior to admission and of a sample to act as control group.
Conclusion
Most patients who survived after surgical ICU showed a subjective positive perception of HRQOL 6 months after discharge from the ICU.
Some variables collected during ICU stay (ICU LOS and SAPS II) and patients' background data (ASA-PS, age, type of surgery) could be seen as determinants of HRQOL.
Determining functional dependency levels could be considered an indirect evaluation of HRQOL. Six months after ICU discharge, a substantial number of the patients were dependent in at last one activity in personal or instrumental ADL. This may be seen as an indicator of prolonged convalescence in this group of patients. 
